In the context of the central government's policies on housing prices themed on "adjust measures to local conditions and classifying macro-control", it is of great significance to study the convergence and the differences of housing prices. Taking the urban area of Guangdong province as an economic unit, this paper explores the spatial heterogeneity of housing price in Guangdong Province during 1995-2014 and the spatial heterogeneity of its impact factors by means of ESDA and GWR models. The study found that the spatial structure of housing prices in the region shows a certain circle structure, while the housing prices in the Pearl River Delta region are relatively high, there is a big difference in housing prices between Zhongshan, Huizhou and other cities. In most of the cities in eastern, western and northern Guangdong, the price of housing is low, which is extremely different from the price of housing of cities in the Pearl River Delta, there is also a huge difference between the housing price of Shantou and that of its surrounding cities. The influencing factors of housing prices in different cities show a localized characteristic of unbalanced linkage. The difference between the impact of GDP per capita and the floor space of buildings completed on housing prices is the largest in the two time sections. In the middle and late time of the real estate development, the relevancy degree between housing prices and GDP per capita is no longer obvious, and is more affected by the urbanization rate and population migration, especially in western Guangdong. The completion of housing area and loan balance has the greatest sensitivity to urban housing prices in western Guangdong. The former has the least sensitivity to the Pearl River Delta region. The latter has the least sensitivity to housing price in eastern Guangdong Province. The amount of the investment in real estate development has the greatest sensitivity to Meizhou, Chaozhou, Shantou and Jieyang prices produced the largest inhibition effect, the inhibition effect of the western part of 
Introduction
At the end of last century, China's housing reform had led to rapid development of the real estate industry. However, with the subsequent urbanization and long-term loose monetary policies as well as the promotion of local governments, real estate rapidly developed into a pillar industry of the national economy. The housing price in the first and second has surged rapidly. Behind the phenomenon of the prosperous real estate economy, there is also a huge imbalance in regional development. As a result, the unified national real estate regulatory policy became more outdated. In May 2016, the CPC Central Committee Political Bureau proposed that "To digest real estate inventory orderly, pay attention to solve the regional, structural problems, and implement differential regulation and control policies", then the central bank put forward the policy of "according to the principle of in the light of local conditions, and government different cities with suitable measures, and in accordance with local conditions, due to the principle of urban policy, and further improved the regional differential housing credit policy", differential credit policy further confirmed by related agency at the central level, China's real estate policy began to implement the policy of "To government cities in accordance to local conditions, and control in a classified way". The introduction of the policy is based on the differences in the 
Literature Review
At present, the domestic and foreign scholars' research on house prices can be roughly divided into two categories: one is to build a theoretical model [1] ; the other is to pay attention to the empirical analysis to explore the influencing factors of house prices, including demand-side factors [2] , supply-side factors [3] and prospective factors. The real estate market is regional, and there are spatial linkages between housing prices in cities of that region. The American scholar Pollakowski et al. [4] think that the interdependence of inter-city dwelling prices decreases with increasing distance. In the distant cities, the spatial interaction of dwelling prices may exist or not. The empirical study of Pede [5] using spatial vector autoregression models proved that there is a significant spatial spillover effect between different urban housing prices, and the changes of variables such as income or population in neighboring cities will also impact the housing prices. Nowadays, the research on the housing price in China using the method of space measurement mainly focuses on the following aspects: The first one is to prove that there is a significant spatial effect on the fluctuation of house prices
The second is to explore the influencing factors of housing prices spatially [9] . From the results of the existing research, the spatial metrology model may have advantages over the traditional OLS, the change of the spatial pattern of housing prices is actually more complex than the simple diffusion model. Third, the regional differences and house price fluctuations in the real estate market [10] [11] proved that the urban housing prices in China have obvious spatial relevance, but at the same time there are obvious regional differences, not only that. Housing prices in cities will also be affected by housing prices and income in neighboring cities. Longying [12] 
Data Description, Indicator Selection and Research Methods

Data Description
All data are from the statistical yearbook of corresponding years in Guangdong
Province and urban areas. Because the use of house price data in this paper adopts a 15-year time series length, since 1995, the real estate market in Guangdong Province has shifted from a planned economy to a market economy, gradually realizing the commercialization of housing. Therefore, the price data chose the average sales price of commercial buildings in 1995-2014 as the dependent variable. Since the price data of many cities are not published in the statistical yearbook of the province, while the total sales and sales area of commercial housing can be obtained from the statistical yearbook. The average sales price of commercial housing is obtained by dividing the total sales of commercial housing by the sales area of commercial housing. It should be noted that the reason that the author chose the average selling price of commercial housing to represent the city's housing prices is because that the city's housing price data is difficult to obtain, which, to a certain extent, reflects housing transaction volume in the real estate market, but may not really reflect the cities labor force commodity house paid acquisition cost, because in the statistical system of the cities, some demolished resettlement houses and affordable houses are also mixed in the calcula- 
Index Selected
Short-term real estate is closely related to finance, and long-term real estate is related to population, short-term real estate is mainly affected by interest rates, mortgage down payment ratio, taxation, land policy and other financial policies, while short term real estate is mainly affected by economic growth, urbanization, and the size and structure of population. This article analyzes the fluctuation of house prices from long period and short period respectively. We select other exogenous control variables (X) from the following aspects on the supply side:
Based on the intensity of impact and the availability of data, we selected per capita GDP and urbanization rate from a variety of factors to reflect the impact of demand [17] . These two indexes reflect the impact on house price from the aspects of housing supply and housing supply cost respectively. In addition, the 
Research Methods
Spatial Weight Matrix
The spatial weight matrix expresses the spatial layout of different spatial objects, 
where n is the number of space units. If space unit i and space unit j is neighbor, then w ij = 1; otherwise, w ij = 0. A spatial unit does not neighbor to itself, which means w ij = 0. In general, we define whether the spatial unit i and the spatial unit j are neighbors based on two adjudication rules of adjacency relation and distance definition: if i and j have common edges or common points, they are considered as neighbor relationships. If the actual distance between i and j is within the set critical distance d then they are considered neighbors.
Global Spatial Autocorrelation
The 
In the formula, S 2 is the average variance of observation value, x i and y i are the observed values of I area unit and j area unit, respectively, W ij is the element of the spatial weight matrix. In this paper, the adjacent standard n is used as the number of study units, and here it is 21. The Z value is used to test whether there are spatial autocorrelations in n regions. When Z is greater than 0, it indicates that the observed values tend to gather in space. Z is less than 0 and indicates that the observed values tend to be spatially scattered. When Z is close to 0, the observed value distributed randomly in an independent way. 
where: for the local Moran's index, if I is greater than 0, the space presents a positive autocorrelation; I is less than 0, the space exhibits a negative autocorrelation; I is close to 0, on behalf of the absence of spatial autocorrelation, spatially random distribution. 
Geographic Weighted Regression Model
Geo-weighted Weighted Regression (GWR) is a new method for studying the complexity, autocorrelation and variability of spatial data. The essence of GWR is the local weighted least-squares method, where the weight is the distance function between the geospatial location of the study area unit and the geospatial location of other units. In the GWR model, the regression coefficient is no longer a hypothetical constant, but a variable that is estimated by local regression using the neighboring attribute values and varies with the spatial position under a specific location. The GWR model is expressed as (6):
In forum (6), β j is the local coefficient of the variable x ij in the spatial position, which will change with the change of the spatial position (u i , v i ). In this paper, we use the GWR tool in ArcGIS10.2 software to set the model bandwidth by the commonly used AIC method and realize the modeling.
Empirical Results and Analysis
Basic Overview of Housing Prices in Guangdong Province
Before 1995, the real estate market in Guangdong Province, as a frontier area of reform and opening up, changed from a planned economy to a market economy 
Spatial Bitmap Analysis
In order to vividly show whether the housing prices in Guangdong Province have the characteristics of regional agglomeration, and whether the price distribution is consistent with the spatial location, the average sales price of commercial housing to reflect the fluctuations in housing prices, according to [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] Guangdong Province, total sales of commercial housing and Commercial housing sales area data, the use of ArcGIS 10.2 software for spatial bitmap analysis, the results shown in Table 1 .
The results show that from the four phases of house price expansion in higher the housing prices in the corresponding area will be.
From the perspective of the evolution of the real estate market, the spatial structure of housing prices in the region shows a certain cyclical structure.
High-priced areas are gradually gathering in the Pearl River Delta. Prices in most cities in eastern Guangdong, western Guangdong and northern Guangdong are low, but the price difference between cities is not much difference, but the price difference with the Pearl River Delta city is very large. That is, cities with high housing prices gradually converge to the surrounding areas centered on Guangzhou and Shenzhen in the Pearl River Delta region. Cities with low prices gradually move away from the areas around Guangzhou and Shenzhen, and are located in the eastern, western and northern areas of Guangdong. Overall, the scale of the real estate market in Guangdong presents the phenomenon of bipolar aggregation in the region, and the difference in housing prices gradually increases, forming a circle structure in which housing prices in Shenzhen and
Guangzhou are gradually expanding from high to low.
Global Spatial Autocorrelation Analysis
In this paper, we use Geoda software to analyze the global spatial autocorrelation of house price data of 21 cities in Guangdong Province. From Table 1 
Local Spatial Autocorrelation Analysis
When using global spatial autocorrelation statistics to measure the spatial correlation between data, we can get that the spatial distribution of house prices in 21 cities in Guangdong Province is not completely random but shows a certain degree of spatial dependence. Since the result of the calculation is a single value, we do not know the degree of spatial variability at different locations. In order to further measure the spatial distribution of each area and the surrounding areas, the spatial differences and the distribution of spatial patterns, this paper uses the Moran scatter plot and LISA cluster map to make a spatial statistical analysis of the real estate industry in Guangdong Province (Table 2 ).
Analysis of Moran Scatter Diagram
In order to directly reflect the type and spatial distribution of spatial correlation changes, a summary of the spatial evolution of housing prices in the city.
As shown in Table 2 
Geographic Weighted Regression Analysis of House Prices in Guangdong Province (GWR)
Based on the above analysis results, the price of housing in Guangdong Province shows obvious dualistic structure in space. The area with high housing price gradually gathers into the urban agglomeration formed by Shenzhen and Guangzhou. However, the gap between cities in the Pearl River Delta region has been gradually widened; Most of the cities in eastern Guangdong, western
Guangdong and northern Guangdong have low prices and there is not much difference between the prices in cities, but the gap with the urban prices in the Pearl River Delta region is getting bigger and bigger. Thus, the spatial distribution of housing prices there are differences, first, because of their own geographical and immovable real estate, and second, with the economic growth of Guangdong Province cities, the degree of opening up and the process of urbanization and other factors, But also deepened the regional differences in housing prices. To explore the factors that lead to this difference, according to different factors on the impact of different prices in different cities and the spatial effect of different, to develop the corresponding regional real estate market development plan to achieve a reasonable adjustment of the structure of the real estate industry and the layout. (Table 3) .
It shows that increasing the number of free parameters improves the goodness of fit. AIC encourages the goodness of data fitting, but tries to avoid over-fitting as far as possible. Therefore, the first model should be the one with the smallest AIC value. Because this paper has added two free parameters to compare and obtained three different results, the R 2 of the three estimation results are all higher than 70%. The smaller the AIC value is, the more reasonable the model estimation result will be. From the estimation results of GWR model, the local higher than 70%, indicating that the GWR model has a higher fitting degree.
From the results of parameter estimation of each variable in each region, and comparing the regression coefficients of each explanatory variable, it is found that each explanatory variable has different impact on housing prices, and there are spatial differences, and the effect of the same variable on housing prices in different regions is more obvious. The effect of urbanization rate on housing prices is most obvious. On the right of Table 2 , the urbanization rate and house price show a positive correlation, which shows that the increase of urbanization rate will promote the rise of house price, and the sensitivity of house price is the highest in Guangdong West, and the region gradually increased over time. The farther away from western Guangdong, the sensitivity to price impact gradually declines. The sensitivity of urbanization rates of Guangzhou, Shenzhen, Zhongshan and Dongguan to housing prices is moderate, mainly due to The rate of urbanization is high in these areas with a high level of development, and the rate of urbanization in some areas (such as Shenzhen) is 100% with almost no change. The left side of Figure 2 shows the positive correlation between GDP per capita and house prices, but the regression coefficient is not large. The sensitivity to house prices is relatively stable in 2005 and 2010, which has the The distribution of urban population in cities and towns in Guangdong Province basically agrees with the level of regional housing prices. However, the distribution of population space usually goes through three stages. In the first stage, the population is shifting from rural areas to cities, and urban populations of different sizes are expanding and their shares of the total population are rising. This stage is related to the rapid economic growth and the rapid development of the manufacturing industry, while the urbanization rate has not yet reached 55%.
The second phase is mainly suburbanization. Growth in some small and medium-sized cities slowed down while the proportion of the population in the metropolitan areas continued to rise. This stage was accompanied by an absolute decline in manufacturing and the relative development of service industries. The corresponding level of urbanization is roughly between 55% -70%. In the third stage, after the urbanization rate exceeded 70%, the population continued to concentrate in the metropolitan area. The population growth of small and medium-sized cities was slow. The regional distribution structure of our country's population is in the second stage: the total volume is slowing down, the regional structure is being split, and people continue to migrate to the metropolis. In the initial stage of the development of the real estate market, the main driving factors are the rapid economic growth, rapid increase in resident income level, rapid urbanization rate and a large number of new home purchase demand. At the same time, the purchasing power of residents purchasing houses has risen rapidly. In the mid-term of the development of the real estate market, housing development has basically stabilized, and the correlation with the per capita GDP is no longer obvious, which is more affected by the urbanization rate and population migration. in eastern Guangdong, This shows that the effect of loan balance on housing prices gradually decreases from west to east. Housing completed area, real estate development investment and the short-term impact of loans on housing prices mechanism: the policy cut interest rates and mortgage down payment ratio, housing loans increased, residents pay ability, real estate sales rebound, real estate to the library, in short supply, housing prices, the development After the return of commercial funds to buy land, accelerating development and investment and expanding the completion of the area, the housing prices down.
Conclusions and Discussion
In the context of the central government's policy of "managing the city due to its classification and classification", the local government should regulate and control housing prices according to the differences in house prices among different cities. In order to study the evolvement and difference of house price in Guangdong Province, this paper takes the urban area of Guangdong Province as an economic unit and makes use of ESDA and GWR models to explore the spatial heterogeneity of house price in Guangdong Province in 1995-2014 and its influencing factors. The main conclusions are as follows:
First, judging from the trend chart and the space sub-plot of house prices, the regional differences of house prices have been gradually increasing in recent years, and the spatial structure of the area shows a certain stratosphere structure, that is, the Pearl River Delta region gathered, and the price difference between the Pearl River Delta cities gradually increased; eastern Guangdong, western
Guangdong and northern most of the cities in the low prices, and the price difference between cities is not large, but with the Pearl River Delta region, the gap between the price of the city is very large. Overall, the size of the real estate market in Guangdong Province presents a bipolar aggregation phenomenon, and the difference in housing prices gradually increases.
Second, from the perspective of global autocorrelation, the price of prefecture-level cities in Guangdong Province tends to increase in the region as a whole. That is, housing prices are generally high around the high-price areas and low around the low-price areas. From the perspective of local autocorrelation, through the analysis of Moran's I scatter plot and LISA aggregation map, there is a clear spatial heterogeneity in the housing prices in all prefecture-level cities in Guangdong Province. The spatial differences are small and the housing price level tends to be high (high-high) in the area itself and the surrounding areas, mainly in the surrounding cities such as Dongguan and Zhuhai. Most of the areas with low level (low-low) are in eastern Guangdong; however, the area with the highest price (low-high) is mainly located in Huizhou and Zhongshan. The spatial difference is large and the house price is higher. However, the area with the lower surrounding price (high-low) is mainly located in Shantou.
Thirdly, from the factor of house price, per capita GDP and urbanization rate have a positive impact on house price over long period, but the impact of per ca- pita GDP on house price is much lower than that of urbanization. This shows that in the middle and late real estate development, house price and the per capita GDP are no longer obvious relevance, more affected by the rate of urbanization or population migration, and greater impact on western Guangdong. Housing completed area of housing prices has just begun to show a negative impact, and then showed a positive impact, the real estate development investment has a negative impact on housing prices, the loan balance has a positive impact on housing prices, these three factors are in the short cycle of price impact, housing completion area and loan balance are the most sensitive to the impact of urban house prices in western Guangdong. The former has the least effect on the Pearl River Delta. The latter has the least sensitivity to the price hikes in eastern
Guangdong. The investment in real estate development is the most sensitive to urban prices in Meizhou, Chaozhou, Shantou, Jieyang housing prices generated the largest inhibition, the inhibition of the western part of the smallest. According to the impact of housing prices, there is a clear spatial heterogeneity in line with the use of "governance by the city, classification and control," the policy base for the rationality of the policy to provide a theoretical basis that different cities choose different tools for regulation and control, if you want to be in the long run, cities in western Guangdong consume stocks and accelerate the process of urbanization. If the city pulled up in the short term, urban prices in western Guangdong, expanding the completion of housing area, increase loan balance and reduce the real estate development investment to its greatest effect.
